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* LT/XU 

b) ga^Jft-^l-e^tC ^ "T DNABH &\<D * <D tlfr \Z.m-3 , CDDNAfE &\ 

co <t> © ^ -r n *wc «t o x > a - Hsnt^s75 / » ia j»j x « be #i # # 9 ^ \z^k 
) - (R) ©t©^rn*i:S'j^T, nastifc^urf^^i^^^K-^p- 

^iA-f^'J^-fXtS DN ASH ?»J £ ^ A; T 0 , ^ b T / X (4 
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c) 9 * \z^t 7 $ s wt&m & < t <o&m& & v 

i 3 ftDNAtft ft ft o 

5. 7 ? >^>»»«tt*«-r»***, a - 7 5 5 - if , fcT D D y * X a 

-TSJ-tXBa-TSJ-tSftStOfClSftTJS, if * JS 4 IS 
CD DNA« ft ft o 

o^-rnfr \z mm <Dvxm ft m . 

7 . DNAgH , fcfDZi^^X-^^x-ir-f ( Pyrococcus woesei ) <D W X \t tf 
D 3 7 A X • 7 U I* X ( Pyrococcus fur i osus ) ©ft* 5# 6n§ u t 4<t S 

6 iClH® CODNA*ft% e 

8 . DNABE mifl. tfP^7*X • »5tXt^ ftDSM 3773X tf P =3 y ft X • 7 

»J X tfcDSM 3 6 38*5, * £ V> tt a - 7 5 ^ - "tf £ M ffi *l * *> ^ £ tl 5 © t* <D 

^fft*Ojj«IEft#XBR»#*5, #5ft5:t*«tS5, if * 3t 7 {C ffi « 
<DDNA«ftfto 

9. fflf**i-8co*©^-rn*tcfE« ©dna« ft#i^s-r^^^-o 

11. ^>y>^^^^, «AfjeD37*Xa-7$7-1?Xli 

12. w^^i-s^^^^-fn^trisac <ddnaj# ft x « at * :« 9 - 10© ^ © 

13. W±m~C$>Z>, il5fcJSl2t'ie«©?g £II§o 

14. 'JTXIJf »*3Sl3fcE«CD?&3Efflflgo 

15. 7 A fig ft S , A* f Jl/ X * it 7 f 'J X ( Baci 1 lus subt i 1 is ) , 
/tfJM ■ U — 7 * ;U 5 X ( Bacillus 1 i c h e n i f o r m i s ) , • U > & X 

( Bacillus lentus ) , /\* f • 7 1/ tf X ( Bac i 1 lus brevi s ) , AfJl/X • X 

f 7 P-lt- ^ 7 4 )V 7> ( Baci 1 lus stearothermophilus) , AfJU • 7J1/AD 
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7 4 )V 7 ( Baci 1 lus alkalophi lus ) , ft ^ )V 7 • 7 ^ a U 9 X 7 r -> X > X (B 
acillus amy I o 1 i que f ac i e nc e ) , /\* J!/ X • n 7 ^ a 7 > X ( Bacillus c oagu 1 a 
ns^) , ft 9 )\> 7 - It — + zl ? > 7 ( Bac i 1 1 us c i rcu 1 ans ) . A 9 JU 7 • ? V 9 7 
( Baci I lus lautus ) , ft =f- )V 7 • ;x — U > y > X ( Bac i 1 1 u s t hur i ng i ens i 
s_) XiiXhl/7h3tX • U t: ^ > X ( St reptomyces 1 i vi dans ) X 7 h U y 
F^tX-A'JtX ( St reptomyces murinus ) , *3>l>tt^5AI&ttffi> #J A. fri 
, E . 3 U < E. coli) T & £ > »*«14fcE»©l93EiWia. 

16. *7 • 'Jir-7t*^ ( Baci 1 lus I icheni formis ) <D 09 fl§ t S & 

0 , *LTt!D37*7 ( Pyrococcus ) a - 7 5 ®tft#SX>3 
-Hl/t^« DNABE 5»J * * Ar T « * DNAfll ft * * 19 T , A 5P ^ X ffl fig . 

17. t!D3yAXo-75 7-1?Xtt*08S#Sx>a-HLT^ £DNAgS 
Mtfi . t?D3 7*X ■ 'JtXti' ( Pyrococcus woesei ) (£> #c X fc? O a y tl 7 
• 7 U t It X ( Pyrococcus f ur i osus ) 

©l!|l*5#6ft«It»1?S«, ffi*JSl6tCfE«co/t^;i/X ( Baci 1 lus ) i!§o 

18. DNAI2 M ffl , tD3y*^ ■ >)^It^ tfcDSM 3 7 73X fcf D a y # X • 7 

U * it X t*DSM 36 3 8X a - Z ^ ^-tfSttSrf^O Wr^t^T^S^nSOttc 

* <d ft 9 )V 7 m M o 

19. A* 9* )V X • It 7 9 U X ( Bacillus sub t i 1 i s ) , ft 9 )V 7 • V > ^ X ( Bac 

1 1 lus lentus ) , A ^ ;U X • 7 V \L 7 ( Bac i 1 1 us br ev i s ) , ft 9 )l 7 • Xr7 
Dit — ^e*7><;i/X ( Bacillus stearothermophilus ) , A X • 7 )U ft u 7 j 
)V 7 ( Baci 1 lus alkalophi lus ) , ft 9 )V 7 • 7 ^ P U 9 X 7 r ~> X > X ( Bac i 1 
lus amy 1 o 1 i que f ac i e nc e ) , A^ 1 Jl/X-37 f 3 £ :i:7>X ( Baci 1 lus co agu 1 ans ) 

, A^JI/X-lt — 7 >X ( Baci 1 1 us c i rcu 1 ans ) , ft 9 )V X • ^ «5 9 X (Ba_ 

ci 1 lus lautus ) X \i ft 9 )V 7 • 9 a. — U > y > :> X ( Baci 1 I us t h u r i ng i e n s i s 

) a> s # s n * * nt * jg 1 6 tcis tt <z> ft 9- )V x ju ss . 

20. ^y-JyttMmm. »l:eD3y*Xa-7 5 7-1fXttt©«S#OS 
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3 j*Xa-7S5--lfXUa-7S5-tffittStiOt0«a#. 

22. E ?U # # 9 ft"l:it7S yiE^l|^t^Tel^5E□^7*Xa-75 7 — 
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2 3. a) KATcoSP^-WBH^J: 
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DKRVDSSGWV 
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YLE APPHDP A ( BE 3*J 1 


1*151) 
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© 4> 


©{!>&< £l 


1 £3- 


A, T J# 9 . f Lt/XH 
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) mnm^ 1 


-6 4" 


est dnaie n © 4> ^ t ti tc a -3 <A T 



, -5- © DNABE JijCffO^f n*M:i 0 x > zi - KSfiTU5 7 5 / & BE Xte BE 
M#*f 9 H»tiSt7 5 y*EMfca^HT, X tt _k IE a ) fE L it 9$ # £Kj 7 

systffi?ij (a) - (r) o © r n * - j ^ t , ■«snfc*'j=f5i^U' 

jt^b* • 7n-7iA-f 7iJ^-f XT5DNAE?Ji:<t0i>3-l<3tiTfef). 
c) BE ?U # 9 >|»l:*t7S / BE 5>J £ '> & < £ fc70 % © ffl |^ 14 £ t> O , 

24. Bl ifi # . tlDn7A7o-7S -7S 7--tfjSttS%Of O 

25. W*JS21-24©>f©^-rndMCfa*©eozi a - 75 ^ — -t? x « 
©^S#:©^ftf. 7K tt 5? > 7" > • X5'J-*»*Httfl:fc:tt-f*;i<!:£*^-e 

26. ft # , ^>7">-X^'J-^©7j;U->r7Aia©^*n$r*K6<)iCfft?-riC 

ff n * . fS*^25tcfE«©5 :r >^'>«{t:^ft < , 

27. Tjft^. 120^ i T I: t> it 4 100~ 1401: © 1/ > y ft ffl I S C 13 ft 5 ^ 1 y 
h - ? * > ^ , «-&£«fct>-?-©&©. *«j30~1207>(Ct?t«.90~10 0 , C©^>v 5 

(r L T t£ {t $ n ft "r > y > ifi it (retrogradat ion) \Z ft L T 3c 56 T * 0 , ^ CD 
pH*». *0*S04#*li;TI!l4.l)~B.5l:*ViT«»SMSJ:5&, ffi*^25 
Xtt26(C|E«©x>y>^{t*ft = 

2 8. ttffcsn&sstsa*. f w ©phie $i £ sum w t>r \z, y & ? t s. v-m 
©#«*. »mw*rkictt$ti-5, it * JS2 5- 27© 4> © ^ -r n a> \z mm. © ^ > ? 
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> ®. { t * ffi . 

29. »{l:<i:ra^©xtt^-o&©^«^«fc^XiS' / - ;ng gs £ $ <=> fc A, j£ 5 

. M*«28iCfEtt07 : >^'>ffi{t*S. 

30. r>/>^ft^fetfeoT, 

a) £na - 75 5-1fX«^©^S#:©fgil£ff#T3:fe#T. if 
|j}#Sl>a-HTH DNASH 5>J£fit£bTl^£iS#Jgl2- 1 9© * © U T *l 

5 7- "tfX(±-?-©^M#:?rlHliRL, tLT 

b) ©Pga) iC^5ViTlalIK$nfea-75 7- -t?X^a^•©^S#:© : f?^E4•, * 

ttx>y>-x7U-*»*e<i^{i: ( Ht ft ) £ -r s .' 

31. 5 f >^ r >Ottft&tf/Xtt«F{fc. -> n 7 © £ £ , -> 
>DT + 7MJ>fflti. X«xf-'J=f«©^K©fc*©. ffl|jfcJS2 1-24©tf>©l> 
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t % m <d m m & m w ] 
5 s > y > ttmmm 

*%BJ«. 5^ > :/ > # fl? S$ i!t (anxiolytic enzyme) . Id fcf □ a y ts X ( Py r 
ococcus ) a - 75 7 — -tfX«^-<D^S^^X>D — H L-Tl> £DNABE 5>J £ ^ /L. T 
fig & DNAfl|£4ta . K •* ©DNAfll^#j SS LT V» 5 i» - Stf ifi I: «t 5 . 

$ 6 \Z # % BJi , U & * DNA& fSKJ:*±l27 s >y>«-«l»*©«jft*j£KI«-r 
-S . 

<fc o T # it . 

£ <D J: 5 ttiBffftkttBX tt, $? Mtttt MifflB fcf □ n y ij X (Pyrococcus) 
©ttCab D41§nfct)OT$S. #J A fc£ , W09 0/ 1 1 3 5 2 ti . tfan^AxttS 

©IB¥II:iO tfua-^X • * x -fe -f ( P. woesei ) R^tDn-vAX • 
7 U * if- X ( P. furiosus ) ©**6^f l ftfcfIOtfD3 7AX©7f77- 
7S7--tfl:^l>TlSLT^5. £ £ iC , Koch et al. (1990) RtfBrown et 
al. ( 1 990) H . »»«fc»«*nt t D3 • 7'J^if-X ( P. furiosus ) 

Off-755--tflIOUTEfbt^5. WO 92/02614 «, tfD3y*7li^ 

f ftfn. W090/11352S^WO92/02614tt<{cM^$nittfnn 

a - 75 7-ifR^y;U7^---tftt, te <S> & ft <D a - 75 7 - if S. Jl/ 

7^--'tfcit'<T*«k:i6i^r»sfc3£tt*^r-r*ct*j««sn. ^UTa-75 
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£ © W # K 4S i» T , ±siy : >-7>ftM&m. — KW&7*>:/>fl-»»*©£ 

£ fg BJ3 # . 4" AS , 56MifflM@W*tfDD-7*X • !7 U ^ +r X ( Pyrococcus f 
ur iosus ) *^a-757--tfi£X>3 - F LTl^DNA^ ^ >.^L, b 

b . * % hj3 « , ;©%|fli:So'<. 

<fc 9 & (C , « — O IB « K * V» X tt , # « (pitt , lfD37*Xa-757-fS 

ft*WfcSfilS«tt-C**-tO«aflE*x>n - Fills 3DNABH n £ Aj T fiK 
£ DNA^^^I £ M b . ©DNAgH m fct . 

i) E5»l##2, 3, 4, 5 R tf/ X it 6 * (C ST # EKJDNAS2 ?>J X tt K 3»J S 
■^2, 3, 4, 5 Rtf/XU 6 * ICS T DNABE ?IJ C S O' ^ T I S 3 ft t 'J =f 3? 
^UJt^h* • ^D-^tA'T Xt« :t«»TS*±Eii»fl!lEJiJ07t 

d y & a, t o . 

ii) BE ?>J # *f 2 , 3, 4, 5S^/X«6 f "TDNAE PUzm^ZmMZn 

& 5 kb© y / A DNABH ~9\ ft \Z « T -5 y* / A • fcr n a >;/ tj 7.DNABE ?<J f£ — & b , 
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<D4 , cov : «"rn*wcj:ox>zi-h*^nTt.i^T5ygEga^J3?.taia5ijs^94 3 t3^ 
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HfflHtt©fR*K*£A,-ej6fcS. H V» * ft , 7S/l«**«Sft5HyOT 
>y>»»#*fflX'li<§i$^tlT^| 1 H t*l*l(ISnTl>5. «»Jx.«, Padkov 
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a 6 * * t»T tt. *5SWtt, #f£HJJ ©DNA#t^#| £ Iff 9 5> - . » 
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# tf D 3 7 * X a - 73 7-ifX«^-©^S#:©^*^r!*T^oT. ^ © x > ^ 
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Jft£ © ABtt 1' *5 v» T tt . #5£Wtt. 5* > 7 > M «S R / Xtt *Mt (saccharifi 
cation) . x>y>©&<SJ8fr> £ £ 2* £ ft ->□-;/ 7". Wxlf7Jl-h-X • -> D y 
^(Dti, >nf *X h U >©ti. 2ttf*'J=f»0*«. £ ^ tf ^ > 7 > 
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Rl 5£ 5 ft fc DNAE 5«l©#«fc*SV»T, f LTfnS![l:ffii^ftlfna7*Xa- 

fcfna y * ^ a - 75 7--tfX« J ?-©^ ; R#:£:X>n- h* LTI^4*5E?I ©DN 
A«SS4fc<f. E?iJ#^ 1 + IC^-rDNABE^J©XttBE^J#-^ 2 . 3, 4, 5 Rtf 6 t 
tc ^ T # ft DNAiE ?U © * © ^ -T tl © 7 ^" □ if it . #1 X. « . ©DNAgE 3*J . 
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5 X SSC* T <D mf S ft , Rt;20%*Jl'A75 5 X Denh a r d t ' s*£ i& . 50m 

MU >St h U ^A, pH 6. 8, Rtf50jig©£tt J gF*«igtf J® JBiDNA© *g 8£ * . 
1 m ffl ~ 40*0 -5 Ifr A -f ^ 'J ^-f V > ^ . ~40"C IZ *5 ^ T 1 8B# RSJ 

100m M ATP£ # o 1^ — ^ W. 4 1 T" © A -T 7 U ^ < "tf - -> a > , X « #J tfSambr 
ook et al., 1 9 89 K «t 0 SE « 3 tl fc ffi O * j* ft ^ tt «r j£ O * fr T T O A -f ^ U ^ 

-r -tz? — -> a >ts5. 

* ?g BJ CD DNA* iftl:i»)I>a-H3nT^5t:Da'>A7a-757--tf 

# IS BJ © DNAflt *Kil:J:Di>3-FSn6:i««f*5en3yj!i7o-7S 

^ - i? © /> & < £ i coxtf b-!/{C;ttLT£UXte^n<tKJ£1£©trL#:£ffiffl 

^5 ^ t Ait^Staft:^. #J A tfHuds on et al., 1 9 89 1 «t 0 IE « 

£ , d *l ?> © 0H4 , ^xX?> ■ yp^f-f >^Xtt, Hudson e t al . 

, 1 989* nfc<fc 3 fcft«*£«tft£T* * . 

5io & P. furiosus ffcDSM 36 3 8^ ^^BlStlfcy / ADNABE mOa-T3.y — if 
- x > n - ^ ^ >y§|5^-lcPffib, ^-©a-73^--tr* • x > 3 - ^ ^ > i^DNA 
© HB 3 !<>il«»»MEJ(if 60- »ft*J«LTV»S£i:a«j|.t3j&»ofc. & I- 
5g»£*lfcJ:3&SM© DNABE m\t, FJ * » l©t!D3^X©a-7S7- 
-fc? ■ x > n - x f >^E?JXliliOT>y>»^B$Si>3 - HLTi>«E?i 
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, Stf«i:t!DD7*Xa-7i7 - -^XHf ©IS#f l>a - h'LTUS 
DNAIE 14 . *f S L < tt , SH ?"J S # 5 i 6 <t> IC * "3~DNAHE \Z * ^ ^ . t ft ? tl 88 
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© SE JAJ # ^ 5 <*: 6Xte^n£©7^D^|*3T-R5e£n*:gP# WDNAB3 $ij © M (C {4 
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9c<D<ftiii) -iii) co © ^ *i ^ £ t> ODN ABE PI £ A -f Zf 'J ^ ■< XT 
1) DNAgH £ 19 -T DNA« ^^fc#f£0jC9rttC&&£#;t<=>n-5. £ CO J: 5 &DNA#t 
ft 09 (£ . SE ?>J # *t 1 - 6 ^iC^-rE^JXtt-^COT^-DycDtf© lt*±£^A,T/£ 

tt & s « v> . 

$fc IC izf> ^ £; <fc 5 (C . BB?iJ#-*tl-6>f}£jS TDNASH 5>J « , tf D 3 7 X • 17 U 
;j~ "tr X ( Pyrococcus furiosus ) tfc , Deutsche Samm 

lung von Mikroorganismen und Zellkulturen Gmb '~>X^nJ$&tJ.lfciziyJjX 
• y U * ■+}■ X ( P. furiosus ) DSM 3 6 3 8^ ^ p © $ ^ / A • ;7 P - > <~> 

# # 1 - 6 4" ^ T DNAgH ?U iC ffl R T & 9 > J E"bT*BJiffl#4 I {CBa^f'5tfD3 
# X • 7 5 7- fKJ|.0T>7>»«l$Sl>3-FLTH 3DNAIE W ifl . 

ffi o T , ft tC« &DNA«ft#j ©DNASE?1J it, US iffl W . flHC&gftteJgCtttt. 

« A tf tf o 3 7 * X ( Pyrococcus ) JS CO <=> , ftttfDn^A^-^tlt^ 
( P. woesei ) X li If D 3 y * 7, • 7iJ*tX ( P. furiosus ) CO t£ ^ £ f# £ n £ 
C £ tS* T* € £ . £ © J: 5 fc « tt . *6SIBBSlS-ri:flB^$n*«Bf. « *. « , fi 

IH CO DNAI2 CO 0!| , Deutsche Sammlung von Mikroorganismen und Zellkul 
turen GmbH*^ eA^nlligftfcfPny^X • "7 # X -fe -f ( P. woesei ) tfcDSM 3773 
ri> S # £ d £ A< T! £ SDNAffi^lJ T? & £ . d CO * h ¥ 81 $ tl fc Wi & &DNAte , tf P 
=1 -y # X ■ 7 U a - 75 ^--trie? S^tT4. 5kb© f J A EHr ¥\ £ 

A-f^'J^-fX-r*C£*»«^.Sn < H S£ 0J 3 & 4 £ # Bg © ;i £ ) . ^LT^ 
nSfe, $fc©#14i) -iii) £ DNABE 5"J £ A >f :7* U ^ -f X T 5 DNAB2 5<J © 0IJ £ 
«fi£-f5„ S&fc, *»KODNAflia5#|OaiH©DNAEJ>|**, 

-•f**tg7^^ffi^L.T^^)^ : t6^nfetrPP^^X • 7iJttX tfcDSM 3638£ 
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t □ 3 y * 7 • ^7 * X < *DSM 3773<0^£8£&#:XtfR##:j&> £ ® » £ n £ £ 
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* lc is l> T tt ♦ BE^JS-^9*tC*-r7^/^iS^Ji:(Dffl|^tt, "T & to 5 4* ft c ) 
tt, *-IJi|©SrE?lfr 6©f ftSST, * ODNAEJ»l i:i 0 x > n - H Jti 

^75%, 80%, 85%, 90% X tt $ S £ 95% «t 0 ± # ft H — tt Sr St to "T # ^ , IB 

s^Q^tc^-rT^ymBa^Jicffli^tt^fc^^^-^^n^o ib #i © jt « « , £t » 

OTJI/^UXA, Lipman and PearsonC<t 0 EtStlfcfcO ( 1 985) £ 

^ b T ff to nSdtJ^T^'So 

^>:/>$*#S#Si£X>:3 — K UT^-5**M <£>DNAlf gft(7)if $ L ^ « (4 , 

T^S DNA*^«j T * & o 

* « w a> dna« sii^ DNAga ma. «t<»5nt*si:ctonB3n5ct*JT 
a « , 5fetzE«snfc.k'5ftfflia* s cdnax « y / a • 7^^5u-6»4u 

L&ck^atUJ^^l/t^K • ro-^^OA^f 7'jy<-lf-y3 > (Sarabro 
ok et al., 1 9 89#flB) , J / X llr > ^ tt, a - 7 S ^ - -tf 

, * % W <D DNA« !S((!ii;J:Dl>3-H3tifteD3y*7a-757--tfl:» 
Lift Dfctt#tE)Sttt*S^ >/^J(8tIf p->I:o^TOIR, 

T* * £ o 
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mnm^ 2 - 6 iz ^ r dnabe m <d x « # % w <d dnaai ^^ic«tox>n 

B? BE ?»J I 5 ® V* i" ft . 3Z.tt5fefCP^Lfcgl5^WTSy^Ba^J (a) - (R) <D 

# ij / 5-f iIS)£ (PCR) © IE JH IC J: * . 0>J*.fcf, £<DPCRte. *H^ffF^4, 
683, 202^- . X tJR. K. Saiki et al. ( 1 988) \Z J; 0 IE *& $ ft ft ffi * ffl U 

&&v>i*. w ©dnahi^^ ©dnase^j tt . nnn* nitmwi texts. 

, Beaucage and CaruthersC J; OEi^nt*X*75y7 hft (1981) . X 
Matthes et all: i 0 E« S n t *S ( 1 984) l: <t 0 ^fijfl*) I: II ^ tl 5 C t ^ 

^^lirtt^usn, g|2ft, Tr-^sn, uy-hsn, turisa 
mmwiz. e: ©DNAflg^fj . «Jpfl!iftg(|fi:8o-c. (jgS:) ^ & , yyi 

x « cdna© jg m <d m ft- , *.dna#^ © ssars&afl-fcfcrjfc-r'BWrw-s 
gy- htsiitj: oiasnfc, i^y/Ai&sii, £cdnax \t m 

-a- y / a t c dna<£> gas&*-r*;i£ 
$t ic a! ^ «k o \z, \z%^mkmm^\t. m.fe^mmz ntzmk&mzt; 

*3 l KS«!flIbfc*<fc*j££«&IE#i«*H:«fc»). Xtt«litf«»IIS»Sii;T 

« u ^ pcr© ffiffliwio. Tsyj^B^^^A^ta-s^t^a^n-s^u^y^ 1 
h* © g|i & (#txiist) Ki»j6-r«*(Sc»c*^T#aiKH(E»*nfc, ^ > :/ > 

# 8? © , M^-tf . a - 75 5- t' - Fl/TH5yy AXttcDNAl 



( 21 ) #*¥8 - 5 0 6 7 3 1 

£ © DNAgE HO&tt&MEftiQftn*. # 'J ^ 7 ^ F © ffe © 7 5 /REJAS^US 
•Br & ^ Hfl , ti. tft DNA# ^a«-€-©<t«K:**3ft*lS££tt©=i F > © ffl V> 77 lc *f 

«Ta:ta«"cts^ ji/tfHim. x a . diciest l =k 5 & 5 s > y > ft m 

"TIC, ftS:5 7 5 / «lJII. *U*n», «K Ay . S&Stf'J'Sy^Hfliifi* 
^t^-a-^^^l^^-^h'BglT'^-S.. fl&©TiJflBtt©»*iiEtf©0«W:, ^ © E ?>J 
^©lUi©;*:?!/:*?^©!?*. co E 3*J © ^ -f *i j&> © SB * * 1^±cd^ 
^U*5 t FO#». Rt;-tOE5iJ©V»rnA»OiHXtt-€-Orti:*tt* 1 ± © * 

5> - it , ft ft tt , ffi tft * &DNA^ ICttStlSCt^fSSUtn^©^^^ 

utfix««#-r*Tr**5. ffioi, c: © * ^ — a , g 

T & *> "6 . ?fcfc#*V©?fffi$l£:LT#ffiL, ^©MfitfSifeft: 

TS^di^T^-S. * * , c © ^ ^ ? - fct , Tg£iiffl8§rtJ£2£A£tt-i>££ 

» -tot iijsy / Artna^ajn. *LT*h#a*a*nfc»fifl! < * »c 

X tt « R ) t-!6l:**Sn*ut*»T*S l bOT»6. 

DNA« S#jXtt^^^-tf, DNAE JIJ tt , 0 jfi ft 7~ a t - ^ - E £1 t f£ ffl W «g * 

«jB-ca8ttsn&wn«&5ftv». 7 n * - * - « , s^©«±ifflflSrtT'te¥e 

tt £ T V» "T n © DNAE ?lT*5rt^Tf, ^ITf CfilliBlXtt 
SlfflV^f n^Oi' >/1^Ki&x>zi - F LTH5ief i> £> ft <=> *x -5 d £ T 
* * . * « W © DNA^ ^ttOl^lCffltt.SWKtfJifcT'D'fc — *-©0!lt4, E. 
n U ( E. co 1 i ) ©lac^"^P>©yp ; e — ^ — , 7 H'^hStX • rj x U # 7 
— ( S t rep t omyces coelicolor ) 7" # 7 — "fe* (agarase) lfif-dagA7"D t - ^ - 
, KJ- ■ U y - y * )V 5 7. ( Bacillus licheniformis ) a - T= 7 — ±f it <g 

^ ( amyL) © :/ a — ^ — , /tf JPX • X x 7 a +J- — t7-f Jl-X ( Bac i 1 1 us s 1 e 
arothermophilus ) hi^Zy J (maltogenic) T 3 ^ — -tf 18 <5 ( a m y M ) 



( 22 ) 8-5 0 6 7 3 1 

CD 7 u — 9 — , ;X^;UX-T5nUi7X7r->X>X ( Bac i 1 1 us Amy 1 o 1 i que f 
ac i ens ) a - 7 5 7 - t (amyQ) CD 7 a — $ — . ^ T & . 

T # -5 „ |tfji^^-5^-^-(D^Jtt. A* ^ ;U X • 'J-7-X7*;U5Xa-T57 
* DNA« SitlRtf/'Xte^^^-te, ^C0^i7^-^^S(D!&£ifflag(*gTlSS! 

^X=KpUC19, pACYC 1 7 7, pUBHO, pE194, pAMB 1 . R p I J 7 0 2 CD fg ®l ® T" & 
^DNAflJ^tlRtf/X tot's ^ - tt, gJRv-Ta-, « *. tf . -t O K » It 

liiarto^RSsii^iae^. 0s *. « . a* 5 1 x • -y- 

7fU 7, ( B. sub t i 1 i s ) XttAf *X • U ir - y * )V 5 X ( B. 1 i c hen i f o r m i s 
) 5 ©daljUS^F . XttSt£*lKIftt, 0S *. tf , 7 > t! -> U > , 7J V < > 

« * tf , ff3£*fflfl&£bT4*^©A*^^U7£<£fflT£<i:£, iffl SS 1*1 fg 3! # U < 

t>^©jaT^rfUT?»*;it**Tr*awni!t>. — jr w k a . &mafl* m as n t * 
* * - w: , ie # »c a , r fc *> % , 9t&t< tut? > > &m» 

X . « A « . enay#Xa-75^-ifXtt*©gS#£-t©#|*£4 , K:fl > i& 

> ^ - k -r s dnaih ?u , yn^E-^-, nfn 
,j .y _ h r ^ t h T ^ 5 ©DNAHiM & l . tit, *n«. 

SS!l#K:J:<»6n-C^* ( 09 A « , Sambrook et al. ( 1 989) # fig ) . 



( 23 ) «rS¥8 - 5 0 6 7 3 1 

5fcfc5£*L&ck3&*iseinc:ff £dna« mm x \i$tm*<t? * — (D^irtifc&fs 

^tss. fib, c <oDNA«as* tt » m&fcftowftmtisTft&t'&z-tib-c 
# & . liaa^e, £ © ffi * a * \t . — » w *r *j t $> z> t m * 6 n £ • & if 

o a * « ♦ « & tc «e o t . « * « , fflrawia«AKj:offton*iifc3&«-e€r*. 

# * a* , s i< i j , m ± m m ss , m a. k , n ^ ? u 7 x n ( # * t ^ t* ) m 

<d m as t « & o 

if X £ A ^ ^ U 7 © #J tt . if 5 A » 14 * , « * , *X 'f^f UX (Ba, 

c i 1 lus subt i 1 i s ) > ;tfJI/X • U X 7 ^ X ( Bac i 1 I us 1 i c h en i f o rm i s ) 
, A*f il/X • ^ > ^ X ( Bacillus lentus ) , • ^l/tfX ( Bac i 1 lus br 

ev i s ) > A^Jl^X • Xf7P1t- ; £7^Jl^X ( Bacillus stearothermophilus ) 
, A^Jl/X '7J^P7^f X ( Baci 1 lus alkalophi lus ) , A ^ )V X • 7 ^ D 
U^x^r>X>X ( Baci 1 lus amyloliquefaciens ) , jkX o 7 ^ a 7 > 

X ( Bac i 1 1 us coagu 1 ans ) , /\* f ;P X • it - ^^l^>X ( Bacillus c i r cu 1 ans ) 
, A ^ ;i/ X - ^ ^ ^ X ( Bacillus lautus ) > A'f Jl^X - fa - U >^ >yX (B 
acillus thuringiensis ) X te; X h 1/ ^ h ^ t X • U fc: ^ > X ( S t r ep t omyce s 1 i 
v i dans ) X \t X hl/^h^irX • A U :t X ( S t rept omyces mur i nus ) , J 5 ^ li 
y 5 A 13 tt B , M X- fr£ . E . 3D ( E. coli ) T&<5o ^n^A^f'J 7©f 

S U < tt , it !y * □ 5 -fe X ( Saccharomyces ) X tt V/ it y # 



( 24 ) 4$S¥ 8 - 5 0 6 7 3 1 

□ 5 -t X ( Schizosaccharomyces ) CO ft , 00 . it7*P^tX-tl/HvX 
( Saccharomyces cerevisiae ) ^^IR^n^ui^tf^o * ffi tt , #J t£ 
\i. 7 X < JI/ ^ ;l/ X ( Aspe 

rgi 1 lus ) (DM. m&yi. T X ^ )V 3= )V X • * U -tf ( Aspergi 1 lusoryzae ) X tt 7 
X ^ ;U ^ ^ X • — # — ( Aspergillus niger ) Cit S I t^tf 5. B <2 Jjffl fl§ 

7-i2fXtt*^SSfls:*X>3 — H LT^ £DNA£ ^ A; T #t -5 DNA« & « * It "T . 

*&9i\zftzvi#&#rt3 L xmm\t* *? s l < a , a^^x * ityf jx ©a 

c i 1 1 us subt i 1 i s ) , A* )V X • 1/ > ^ X ( Bacillus lentus ) , • 7 V 

tf X ( Baci 1 lus brevi s ) , A ^ ;U X • X^TDit-^E^^Jl/X ( Bacillus stea 
ro t hermoph i 1 us ) , A =f- )]/ X • T )V ti D 7 4 )l> X ( Baci 1 lus alkalophi lus ) » 
A ;i/ X • 7^D'J^X77yX/X ( Bacillus amyloliquefaciens ) , n f )V 
X • n 7^ a 7 >X ( Bacillus coagulans ) , A'f Jl/X • t- + a7>X ( Bac i 
1 1 us c i rcu 1 ans ) , A ^ )V X • ^ ^ ^ X ( Baci 1 lus lautus ) , X tt A ;!/ X • 
=5- zl — U > y > X ( Baci 1 lus t hu r i ng i e n s i s ) 0ft4^Slfns. 

■tfXtt-t©^*fr*X>r3 — F ITli £DNAg2 W'tt , tf D 3 y * X • V * X -fe -f 
tfcDSM 3773Xtttfni3y*X • 7 U tltXttDSM 363 8*> S , SSI^tt-ttlSOa 
5 £ <fc T £ £ „ 



( 25 ) iS¥8 - 5 0 6 7 3 1 





* % BJ CD 911 flg 




• 


CO 












L T 


. » S ft £: §£ Sil . f o*;i<f t-i>6iiRSn4. 




ft £ cc> iffl §S £ 


* 


* 


T -6 


s6 t;: ffi fll £ ft 3 tfete . ^Bcom3E«fflBSco^fit'» 




^ -r ft a* cd m 


m 


CO 




Ti5:t)}St^5. 0 ig & ig tffite . iS SI M & # 




A ¥ oj HE T * 




> 


X tt 


( 0!l X. \i . American Type Culture Co 1 1 ec t i onCO tl 9 


□ ^ 


4 1 co ) aits 


ft 




1/ -> 










> 


#1 A 






, «fflfl&co?fe« 






. m 




x. « 


. HE ft 7 > * 






A iZ 


ct^-€-co_hmx«5*co^>/'?^K^^coetig. -to 




, £ £ 2* £ ft 




p 




^^7^-^«H. « *. tf . -i * y^Wkt w y y v ? 


— 


. 77 






• * 


a-rhtf^y^-. miz^zmmz-ettsmmv^miz 




CO « tfe a> & 






3 ft 


& Z. <t # T € -5 . 



# f6 BJ CD DNAflt iiCi DI>3 - F*n, ^LT/Xtt^fgWCDTJSHCfcD 
^S$ftfetfnn->*Xa-75^-1fXtJ^CO^S#:a. a-T5^--tffgtt 

^i^stsnsvi-rft^coxg. ■7-f>x«*si^inc*3^T«6fflSft 

^>^>co^fpcofc*lc. iit*|coSjft{c4o(t-Siit*Scoftl|^^ (desizi 

ng) m j£ CO it J6 IC , # * U ^ h*te , h*^K. 

mz&m.mmm®x\*fcfi\mfcy>}<Dffif$.i$.tt£ l t © }& »j g w © ^ & ^ . & « $ 

iBSni.. C i 5 4 I g O « « , 0fl X. , W09 0/ 1 1 3 5 2 ( £ © ft £ 31 ffl fC 
•fcD^WlBlfc + KBlD&tr. ) 4>{cM^$ftT^-&J;^icfi : ^ft'Sx>y>B6ft 
( ffi it ) I8Ti&5. 
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sb ft . m x. tt . *s Jf4 7 ;u n - ;u x its 7 ;i/ h - x • -> a y (hfs) © £ jg © 

fc & It . «ffl$t!5;i:*iTt5. SF ffl & *Ht * frtt , 1 00 - 140t It * H T 1 20 
# ffl ± . J: D !!f $ L < . 1 00 - 1 20"C tt 1^ T 1 - 60# ffl , S £P £ L < tt . 
105- 1 10"C It *3 V> T 1 - 30# ffl T & 0 . * & It J; 9 ^ © '& © , #<J 30 - 1 20# M 90 

- 1 oot; © u > :x x- & & £ n & t £ 3 5 ± is m g © M '> t $> s = _l is * ^ > 

y > • X5 U - iC*Jl'-> l 5Ai*iJlDl/&t^ t*l|f t LU„ d ©pHtt , 3.5-6 
. 0|*J. J:D$f£L<«. 4.0-5.5, IfcffJUli, 4. 2 - 4. 8ft it ffi fc tl & tt tl 

Bftsftt*. ins^Hf j l < . t LtmiiSii, « ff $ l < a , s? * v v - 

? y=*>iM;:J:*>b©-e**. *3tW(D a -75 7-i?Xtt^-©^g#©&-*j-I/ 

^ ;u tt . askch. r >^> i gDs 10 5 - soonu, # £ l < tt 

, 10- 50NU© V > i? 1*3 tt * £ . C © 5= > 7 > ig S tt , # it It tt . 15 - 45% DS (w 
/ w % $1 $| K ) . * t. If jl It tt25- 30 % DS© V > V 1*3 It $> Z> T & 3 5 . 

(NOVO a - 7 S. 7 - ■£ - rL-y h © B&-^ T" £ -3 ) fi& ttS *PNUtt . 7 - 2 0# ffl 
© K fc> ffl it t> fz 0 , 3 7"C . pH 5. 6K. 0. 0043M © Ca* ' It & V> T , 1 R# ffl ^ 9 5 . 
26mg© S«f>y>JlI*»St5S$©lf$5. d©^WSltO^T|H«-r 
£ iff #AF 9 / 6 tt , NOVO NORDISK A/Stt *f T Z> W * ft £ ^ §T A ^ oj 16 T £> 3 . tf 

D 3 7 S X (I ~ 

75 5--tf©S1ttt, 60-C tt *> V» T jffl^ ^ tl , -t L T m — |#Ttft£ 2 tlfzle 
rmamy 1 « 2p (c H # ft 6 *l 5 . 

«<tufc7 f >^ r >tt, ^-©&. * ffl ©pHiis £ mm it # -r tt, yjn/s 

:/>tt. pH 3. 5- 6. 0(t £ l> T , iDlfl KH, pH 4.0-4.5. fifeffj L<tt 
pH 4.2-4.8it*5^T, #3SW©a-735---£XW:£S#K:J:01BjKSft*. 
Z. ©igftx > y > tt . & W B? * , 09A«, (pul lulanase, # M 

ItO^TttEP 63 909£ # Rg © £ t . ) toa*^fctl:i5^S^;i/375 7- 
*? R £>' / X tt 0IJ X. tt", 7X<ff;i/X ■ - ^f- ( P m It O V> T tt . EP 1 40 4 1 0£ 
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# f£ aji © i8Ht # tf . i^y-;noBBofc*i:ttisn5:i:feT*4. c 

© * -& iC *> V> T , x>:/>tf, 3.5-6.0©, «t f) J L < B , 4 . 0 - 5 . 5 © pHK *5 
l>Ta-7S7-1fl:J;0. ^ © & © . >/)lZi7S.7--¥l l Z£.Z>m<tRtf»®\Z 

ct^l^B#xl±^o^©f6^(CctD^{k^n^o ^ © & . 7 Ji/ 3 - ;i/ tt , * # s tc 
£HTft»©:#i£fc«fcD0iK3ft*z:£;tfTSS. $? £ L < tf . 4> W ©pH M ft © 
V» t" ft Sr t» # to -T iZ «*. 5© pHlC * H T ft to ft . * bTE|B*aF{fcfttf$fc»j&«96B* 
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( 28 ) 



8-506731 



BIB, ^OX^U^^HIH^J^K^JS^^tC^-f* 75XSHpSJ1678£ 

B2I1, 7"^X^HpSJ2467£SU> 
8 3 11, y ^ X ^ HpS J 2 48 1 * S U > 
B4I1, ~? v X ^ HpSJ 248 2 *^L, 

B7B, y^X^ HpSJ 2487 t pSJ 2488Sr a U , 

El 8 * y^X^HpSJ2489<hpSJ2490£Sb, 

^JliM 6 ifi:S 5 l:E*t5ct £DNA« ft «V <£> a - 7 

SS-'tffittSSl, fit 

HlOtllB, -ttl-en, 24 t 48B$ M (C to fz 0 * % £DNA« ft 4fe fC 0 X 

>ii-H3ftfca-:r5^-tft;:llBSnfcx>7^ 
£ * "T ^ p v h ^ ^ A T & £ „ 

rep pUBHO Re p^ > /I 9 K <D fc 56 * ^ (Gryczyn 



et al., 1978) 



ca t 



h =? > X 7 x 5 — if © $> <D iie? 1 (Horinouchi 



and Weisblum, 1982) 



pi 5A Or i 



E . 



3 'J ( E. co 1 i ) <D & U 7 t 4 y i? (cryptic 



) y^X5 H S <Z> « « « flE (Chang and Cohen, 



1 9 7 8) 



PamyM 



A ^ X 



7 >r ^ X (Bacillus: s 



tearothermophi lus ) ^SG):/^^— fiRtt ( 



Diderichsen and Chnistiansen, 1988) 



KanD 



f n^©yDt-^-c9^T**$ti ^cpubi 



( 29 ) 



8 - 5 0 6 7 3 1 



pUBl 1 0 Or i 



amy A • p f u 



t!p n 7 AX • 7 'J ttrX ( Pyrococcus f ur i osu 



s_) ^bC7)T;l/^r-T^^-iriae^ 



bla 



pUCy ^ X H*5©^-^-7?^7--|fIfi 



^ ( Yan i sh-Per ron et al., 1985) 



P lac 



pUCy ^ X ^ h y^-t f 



y n ^ _ ^ _ 



amyA • p f u 



5 



*^rtT«DtS*enfcamy- pfulfi? 



amyA — p f u ' 



3 



**g|*3T^9f§a6<E>n fcamyA- pf uift ^ 



A jyf 'J7 

Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbF, Brausch 
ne i g, Germany^^A^^ttftlfP^^AX-^U^ItX ( Pyrococcus fur iosus 
) ■DSH36 38Rtf fcf D □ 7*X • ^Tj-Xir-f ( Pyrococcus woesei ) DSM3 7 7 3 0 

Zftt>(DW&. ^ (Dm t&\Z± IBDSM^ 5«»S«*«ti5ftBlli:a^T* 

E . a 'J ( E. col i ) S J 2 tt , Diderichsen et al., 1990 tCctOIE*$nT43O 
> f ITIE^, J; 0 IE* * tlfc <fc 5 tCBIO-RAD*^ 6 ©Gene Pulser™X 

A^il/X • JX ( B. subt i 1 i s ) DN 1 885 &, Diderichsenet al., 1990 tC 

i; D Ef $nt*5 D , ^bTa>hf^>h«Hfla^,Yasbin et al., 1975 ^^0 

Etta n * «t 5 izmm l > f it«»te«Lfco 
y ^ x $ k 

pS J 1 6 7 8 (Ml) * , l£f 7^f^7U-Oi»l:6»5^ P-z>^ • ^Ci? 
^-^:LTftffll/Co pSJ 1 6 7 8<B 5»J * > i#Ol^Ji^7*t:4^^c 



( 30 ) 

pUC 1 9 (Yanish-Perron et al., 1985) £ , it ^ ^ D - 



8-506731 

- > if CD 



tz & \z m m b tz . 

F*g © & 2p &) 75: & ^ T h o 7c . Sambrook et al., 1 9 8 9 £ # M CO Z. t . 

$iJ|Sx>F^^l/7 — -fc? £ , New England BiolabsR.tXBoehringer Mannheim7> 
^•LT-?-COSSig#lCj:0JS5l$n^ e t5{Cffifflbfc.T4 DNA 'J # - ■£ 
£ . New England Biolabs75><~>»Ab, -E-LT-?-ffliSIfi: < t0jtll3n5<t3 
K ffi ffl b . 

^Tfflft^5©^7X5 H DNACO IB §S £ , KieseriC<tOia«$tlfe^ffi, 1984 

K J; 0 tf o . 

T^--fc*?gtefcU Phadebast££iJ ( Phadebas ® T ^ 3 - -t? • -r 

h ; Pharmacia Diagnostics, SW) 6 2 Onm tC *3 -5 ffl: 4X / m 1 t b T jffl 

g^n5:t#-Cf 5. MlCiO A^ "5J ftNovo Nordisk AFtrJ. 

M m AF-207/ -GBtf £ IH*c $ n 7c ^ MB iC ^ -o T . 0 . 1 5 mM* ^ -> V A © ft 4> , 60 
■C . pH 7.3K4SVST15»|BI, It 5 . - © # S ffi 14 £ . ift S * © ffi tt t it b , 

^LT^-oisi^, ^<Dmmmm<D>b<Dtm~<o=i.-<y biz & ^T%.vfz {m*. 
* ^ m m * (c 5g m b tc «t 5 &nu) . 

«* 



h'J^f A-t (Trypticase) 20g/l 

mm x * x 5 g / 1 

FeCl, • 4H, 0 6mg/ 1 

MnCh • 4H, 0 lmg/ 1 

MgSO, • 7Hj 0 1 5mg/ 1 

pH 7.3 



( 31 ) ^m^S - 5 0 6 7 3 1 

nt? v - h u -f h > i 2 g 

n {? h @£#X * 7, 24g 

yjtD-Jl/ 4ml 

Ttc 90 0ml* T 

^■-h^U-^ft, lOOnl(DaT<7)33U^^*-h^U-^U&»«S*lniL 

KH 2 P0 4 0. I 7M 

K 2 HP0, 0.72M 

/\ + n-h'J7h> iog / i 

/I h * * X * X 5g / 1 

NaCl 1 Og / 1 

A £7 h ^ ^ l 5g / 1 

NaOHtC J: D pH 7 . 5 \Z M S b Ac . 
T5^-1?SttcoW«{t WTcD£5fCti®b7tl0mlCD|fefi£ 
tlfz7^a^i7^>mm^. 50 0mI*^at)^^tyLB*^"C»o&. 

12.5g (D7 ^ P^^f > (Serva 2000-4000kD) £ , 2 5 0m 1 tK 4 1 fd 8ft K £ «fc 0 » 
#b, i M S t ft 9 I , 30ml 4M NaOH£2.5g Cibacron Rot B£ JbP b , b 
T^COgS^-gi'y + iL^-hl^oPH^, 4M HC IK «fc 9 7 Id W K T <S • 50 
0mlcO96%X^/-;i,$. 8t#b&*t5*iWbT, *ftO«ittit*«I t b T 7 5 
D^£7^>^JtiS$i±^ 0 <Z> ± « £ , J* T * ^<7)7^D^^^>£:, t>-?frU 
JP SMC «fc 9 2 0 Om 1 © * * K » b , fLTX^/-JK:J;^a 



f ^iDIto £ C7) T S P ^ i7 7 > * W tJf 2 00ml CO * fc ^ « b , * - h 2 V - ^ 

tc *wt , * b t m m \Z ffi A. * o 

H«S« 1 



( 32 ) 



WS¥ 8 - 5 0 6 7 3 1 



h! D J A X • y U if D- 7* ( Py rococcus fur i osus ) DSM 3638^ b / ADNA 

£ , Pitcher et al., I 9 8 9 <D ft \Z «fc 0 # IS L & , SIOOm g , Sau3Atd 

iOS^fiftL, X^P~X^BE±T*tr<X#IIiL, -t L T 3 - 7kbffl (D Hf J+ * 

^P-~>^-^^^-pSJ1678£> BamH I «C «fc 0 iB ft b . * L T 3 . 8kb»r it * 

X^B * nfe P. furiosus cp JfefeftDNAtC ijy-hL f ITXl/^ hD*l/-y 
3 > «t 0 E. coli SJ2*»K(E»"r*ifc«>fcttJB Lfco 

JlfiT/O JS, 10fig/mlO?D7A7x-a-;i/S»^, f Ulfi^tl 
P^^^>£^tTLB:/l/~- M C y 1/ - h U: e 37t C^^T-^-f > ^ 

a^-M/fttt, *nfnco^i/-hs, 2^o*fc&yi/-hJ:i:i/yu* • 

O * 1 £ , — \Z 43 ^ T -f > * ^ - h L o 

T^P^^^>CD^^$r^-TS0JcO^ (clear halos) , 6 Ot; y 1/ — b _L 
(±SRT10000<B*©) 5nD--^)@il:IS$n, — **3 7'CtC«iJf;*nfc 

- h ^ b fl ^ I fc ^ n b 5 tfc £ , S J 246 3 - S J 2 46 7 <h L T « # U & „ 
ftJIKilHfctt* 4^ D — >, S J 2463, S J 2464, SJ2465R £K S J 2 4 6 7_k 

(D P. furiosus DNAjf A #1 * t <D W A #1 £ ft t L T 1^ — T tt & V> # ft il ODNA 
|!S^fttLTl^:^I^L — * , pS J 2 46 6±: * n S DNAtt , d n £ O 

4^D->t*»ftT»S«t5T»ofc. PSJ 2 467 ( B 2 ) tt, W 4 . 5 kb O » A 

mmm 2 

E . coli SJ2467 (pSJ2467£1tft"$teK:K*L fc E. coli S J 2 ) * , 3 7<C tC l> T 
3 B ffl , 6 g/nil^ D 7 A7x - a-JI/^Io^cTerrific^ DX^ffi^T^S 

^-cpjgtt^px^coE. coii^aia^, ^tii&miz o mmz "stzo 



( 33 ) 8-506731 

1 wyyjb&w.mmizmmzi&is. > ? j^sfifinioiKffliseis 

2 s <D ^ ^ ■ h^^nnv (waxy corn) x > 7" > £ , 180X1 8mm^f 7 X i& * If 
rtf, 40ppmCDCa ,,; £-£ tJ pHffi4. 3, 5Jt5.50. lOmlO 0. 1M 7 t r - h • A' 7 
7r-l:iOX5 l J-Hfc. *<J 2 NU/ nlOlfna^X • 7 'J tJ" +)" X • 755 
--fe*£^rtf2ml©#fc$a3 (1051C. 5#ffl) E. c 0 1 i » jgg ffl 8 ft ffl ft S > * *0 U , 
^LT^OpH*, JSHi&«K::&V»THSELfc. 

. 7 * it 0 wc ft ftiz , e> 7 > 7 > itmit is tz . ■y-yyju&femmizmQtuL 

. ^ V T 3 V m (5mlJjJ£-f;*>*if©l?iSCD0.1M3^5!t) CiOfXMfc, 



If > 7 ;U 




PH 


3 0 m, a 


pH 4. 6 


0. 5 




* 




€ 








24 


4. 5 




pH 5.3 


0. 5 






6 




I 




24 


5. 1 




pH 5.5 


0. 5 








6 








24 


5. 4 





± fH -r- X h tt . E. co I i ft TKI^nfe P. furiosus T 5 5 - if A* , S tt "C » 0 

S S IC * IfBrX htt, E. co 1 i p^g Tffitt»8ifC45ttSS«>T«fl!»tt CO P, furi 
osus 7 ^^-if<0»S*#5^t*<T^S<hVi5^<t*fi:SEbT^So <£> £ * 
©3R*tK43^T£riE3n, »8Sft, -t L tioox: (C * V> T S tt & 3 * ft ift tC iff 

S 6&SH»l:*ViT, 2 gON^^eaav • ^ > :/ > £ , 180X I8mm;tf 5 X 



( 34 ) 8-5 0 6 7 3 1 

2 ml© 1 M7 tf - h • A y 7 r — . pH5. 51: <t f) X 7 U - i: L fc 
. m 1 NU/ ml CD P. furiosus 7 5 7 — if £ tr 1 0 m 1 <73 E. coli l 1 & J!igjfttiJlfo£^ 

in L , f bif opH$«iisici5^T5.5i:it l&, 

IOg»^7Xf 105TC fc* W«^J|fcjft«fc» U, t LT tiki; < tftfrVtz 

, ^ VT 3 V m (5mlJR-f^->*«t , ©iaS©0.1M3'l>*) I: <t 0 f X h L it . 
■9- > 7" )V £ HPLC# W O fc £> t' t> £ 9t b . ttTffl*ft«»fc. 





PH 


3 K7 


1 






2 






24 


5. 2 




48 


4. 8 


ft 



5, DP6RtfDP7T*£ ( Z Z T , DP=1^S) 0 

P. furiosusa-7^'^— ifitg^^iJ-^^P — n>y 

pSJ 2 46 7 £ CI a I I: i; 0 i ft b , ^LTa-T^^-ifag^^^tT4.5kbW)t 
£ > Acc I m it pUCl 9 DN A t U tf — h L , L T U y - ~> 3 > g ^ £ E. coli S J 

n^ntcL43^T*<o»A«»*^tyjBKteiftfls**»e»n&. £ n s a * psj 248 i ( 

M3) Sr^OSJ 2 48 K & p S J 2 4 8 2 ( 0 4 ) & tf S J 248 27? * ^ Jfc • 
-IfStitS. Z<DT ^ 5-i?-*£»Kte»#tt, pUC19^ ^ ^ - • 



( 35 ) * #S¥8 - 5 0 6 7 3 1 

£ £ & £ U" ~? 9 □ — - > if & , pSJ 248 1 *> <£> ff -3 o PSJ 2487 (07) £ , pSJ2 
481?^ £ CD lkb Xbal Wfr^^^R E . c o 1 i SJ2W^of|ij y - |s . y ^ X ^ H 
c0^KK^{cJ:0ff^fc o # S ft & 

pSJ2481 #>S<Z>lkb Xbal ifr Xb a I ?H ft pU C 1 9 F*g tC Jf A L T , pSJ 2 489 £pS 
J 2490 £r # & o 

DNAgB ffJ 

pUC19ftO&1t:/^D->±(DSA^OS ; £, ^ 0)pUC19V )V ^ U > # - <Si *iS © 
% iPt^iBKA^^'J^^XtS* U^X JUt^H • ^H^-S tfSequen 
ase T "$fiEffllT2*«y7Z5 FlTlSWt:, i?Jft£LfCo 

# s n fc E 5>J S: , B2 #1 # *t 2 , 3, 4, saa 6 tc^^s, 

IE^J## 2 pSJ2490 3&>S#Sft» ^LTpUC^'J U >*-ft0EcoRI »ttCD 

EJiJif 3 H, pSJ2489^£#<bft, ^LTpUC#UU># — rt^HindlllBPffi 

HH #1 # # 4 tt , pSJ2487^&#Sn, f L TpUC* U >J > # - |*J CD E c oR I SB & <D 
*©JfA*©SH*>Stt3:ft*. 

BE # # 5 « , pSJ2482 *>e>#S*l, * L T ± IE # U U > * - 1*5 CDE c oR I g|$ 

®:&©#A*<BSSj&>'&«£ft*o 

IE5IJ*# 6 tt, pSJ2482j&>&?»Sft, *LTpUC#UU># — rt©HindIIIO>& 

* m m 9 * \z # a ^dnak c a ^ t , pcrs is c ^ ^ t t: o 3 7 ^ x • ^ u ^ 

U" X G> 5£ fe#DNA^ & PSJ 246 7S. Z>*pSJ 248 1/ 2 4 8 2 _b \Z $ ft £ fcT D =3 y # A • 7 
U * it A DNAjf X*©^ft$i|Bt§fc»l:ttfflSn5^ (tA^tS^U =f>c^ 



( 36 ) 8 - 5 0 6 7 3 1 

If If > Vr 

pSJ 248 1 £ , Anershamft* hS«iLT-y J - h7>Xl/- 

o A< y >J ^l' t*-y 3 — , 6 0*C in 45 W" £ , 10XDenhardtsi§?&, 1 

%SDS, lOmM EDTAR ^ 5 X SSC^ , CO & <D , 2 X S S C , 0.1% SD S 4* ^ S £ 43 
^>2[ilCD15^Wgfe^, * b T60r 45 frt ^ 1 IB ©15» ffl © «c» T » o & . f# 6 tl 
^lttl*^05 ^ 6 tCStc 

0 5 _tt , 

1) pSJ2463, pSJ 2464, pS J 2 4 6 5R P S J 2 4 6 7** 9t \Z jfi ^< J; 5 & * il DN Affi « * 
tttC i (»0.5kb<7)HindIII»fJt* t pSJ2 4 63 (U— >1) , pS J 2464 ( 1/ — > 2 ) 
, PSJ2465 ( U — > 3 ) , pSJ2467 ( lx — > 5 ) & Z^jfefe& P. furiosus DN A ( U 
- > 7 ) tC * ffi T & £ «, ) 

2) pSJ2481_t<Z)jfAttJ&*. P. furiosus O ?fc ( 1/ - > 7 ) imsnSCt 

* S L X ^ S o 
B6U, 

3) ffiHDNAffiW*^ P^joeseiO*fiftftl:$St§:t (jfefe& P. woesei DN 
AttPitcher et al. 1 9 8 9 \Z fi£ 5 # ft J; 0 * *l $ tl T § » ) 

^StTt^o ffiot, pSJ 248 1 « , Hindi I Iffi ft: P . furiosus DNA ( B 5 , 1/ - 
> 7 ) W^ i b^(h^^^:<[^ — CD. Hindi I IS {L P. woesei DNA ( 1/ — > 2 ) F*3 CO 

(ffrCA^^jy^xts. m m s o & * 

, >2Ocfc0fi^«ttl*, 06cDlx->O^:LTSDAT.O.5kbCOHindIII»f 

PSJ 248 K X ttpSJ 248 1 *> <b f# & n £ * W tffl « * tC ft £ *l 5 BE &\ fit % tt , otitic 
iC , P. f ur i osus X \* P. woesei CQ T tl <D %k & A* <D a - Y ^ ? — if it g ^ 



( 37 ) 4**¥8 - 5 0 6 7 3 1 

^ra^u, -t u t -t ntc «fc o -t o 9 n - n > ^ s ^g-r * fc «> <d mm t u t «e ja 

f*U5£#J 6 

Ifi? 7-1'^5U--©i»Ofc6l:ttfflI>t7 r 7X5 HpS J 1 6 7 814 . E. coli £ 
B. subtilis e W*© * TfUBt 5 C i t 5 t V )V • ^ ^ ^ — T * £ o 

B. subtilis e TO7^7-iffittC0^Ii:^^TfX h t ^ f; I: , pS J 24 6 7 
&. *n&* DN 1 8850 n > fcf ^ > h iSffi BS tc b T , % ft $ n fc 7 5 a ^ ^ 

^>^^CJLByi/-H±TO^P7A7x-J-^ (6 jug /ml) Id *f T £ W ft 
H^^TlRl/ft, 10<£>Jg5Cfcg|#:£:, *t8B£LTDN 1885/pSJ1678T&£SJ167 

7TC iC & ^ T — & *f > * 3. ^ - h L & ft , 1 ^yi/ - h^65t:t:#l, — fft 





37"C 


\zm & 


L 


. 


7 B# ffi ^ , pSJ2467tC «t S 10<D^Ke»l#:©Jl 0 © 7 ^ D 




9- > 






. m 




f V 


- h 


± T H 


£> 






m 9 


) . 











id 43 w- 5 , ^<7)iie?wi«p(D^fn^t)fft)fi:, ? ;i/ x • if ^ ^ >j x ^ t 



7ASttf D — >{L£fr^AfE; z pCDS3<hA>£:&4* B. sub t i 1 i S [*g T <D tl 

6 S # <£> 3£ 81 if j~ )V 6 f£ 3g tc & & b (Mountain, A., 1 989) , ^ L T B, s 
ubt i 1 is 1*3 T O tf D =3 7 ©lefOBSaaicBlf^ jfe©aftf4»>«r O 

Hl^J 7 

pSJ 246 7±T ^ n — >{L$nfc4. 5kbc£» P, furiosus DNA» A #J 1 ) * 

, Sequenase T " ttf £ IC ft j£ $ *l & K 5>J iC g ^ < it ^ ^ D - > <h ^ 'J zf J2 ^7 U 
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□ -- >^t^J:Ote«*66b^ (a-T^5-if££jgT£{@*0+r:/^D--> 
tfft©T>7>^i»9*l:»t§«BttSSl/fc B B. 1 icheni formi s a - T S 

* ^-O^^^-^-^^^H (■HM##8)'i*0>fi!EJ»a-7'5 5---t? (BH^JS 

# w« * * k 31 ffl u 

S.L.Beaucage and M. H . Caruthers, Tetrahedron Let ters 22 , 1 9 8 1, pp. 1 859-1 
86 9 , X tt , Matthes et al., The EMBO J . _3_, 1 984, pp . 8 0 1 - 8 0 5 (C J: D IE Wi 2 
n & * ffi . 

Brown et al., Applied and Environmental Microbiology, July 1990, pp.1985 
-1991 

Chang, A.C.Y., Cohen, S.N. (1978) . pl5A9 U ^ 7 * • 5 ^ ^ 7 X 5 K ^ 

6#5nfc*«^liE^v;i/^3fc:-DNA^P-->y«#<0«»aV*i«, J.Bac 
ter i ol . , 1 34, 1 1 4 1 - 1 1 56. 

Diderichsen, B. , Wedsted, U. , Hedegaard, L., Jensen, B.R., Sjoholm, C. ( 
1990) . a-7-tr V ^ ^ J~ — h • 7 ft )l ^ * is ^ — -\i , rt )V 7 • 7 is \Z 7 (Ba_ 
c i 1 1 us brev i s) * 6 O x + y SS S X > 3 - F L T ^ ^aldBCD ? □ - - > ^ » J 



( 39 ) 8 - 5 0 6 7 3 
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b V h y z y a -75 ^ — -trO^D — - >^ e FEMS Microbiol. Lett. 56 53- 
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( 40 ) «r^¥ 8- 5 0 6 7 3 1 

i? • ^7D-->y • ^i7^-R^Ml3 mpl8RtfpUC19^47^-(£>Tg3Et*X 47 

K IE > Gene 33, 1 03- 1 1 9. 
Yasbin, R.E., Wilson, G. A. , Young, F.E. ( 1 9 75) . A* ^ )V X • It 7 ? U X <D 

— >*©a#3W#A<Ofc»CDSE«U J. Bacterid., 1 2 1 , 296-304. 
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( i ) — »« * 

( i ) tHSA 



( A ) 




NOVO NORDISK 


A/S 


( B ) 


m 


Novo A 1 1 e 




( C ) 




Bagsvaerd 




( E ) 


a 


> V - 47 




( F ) 




-Sf DK- 2 8 80 




( G ) 


ft fj§ 


+45 44448888 




( H ) 


y r y 


47 X +45 4449 


3 2 56 


( I ) 


7~ \s V 


47 X 37 304 





( i i i ) IE 9i <D & 5 2 
(iv) a > tf a. - 9 «E* & 

( A ) $S H ;S"f 7" 7P-yfcf--x^X^ 

(B) 3 > tf a — * IBMPCS&tt 

(C) — J y >f - 1/ K PC-DOS/MS-DOS 

(D) V 7 h >) i 7 Patentln Release* 1.0, Version* 1.25 

(EPO) Nove Nordisk A/S 
(2) E3I##1<Z>W9B 
( i ) BH W © 49 ttt 

( A ) S $ 1 380i&S *f 



( 41 ) 

( b ) 9 -f rf mm 
( c ) m i *« 

( D ) h # D v - ft tt 

( i i) ftT 9 << f DNA ( V J A ) 
(vi) 



8-506731 



(A) ¥ n a y X X - 

( B ) W DSM 3638 
( x i ) IS J»J # # 1 

GTCAACAIAA AGAAACTAAC ACrxmOdA ACTCi!AITAC TCTXTTCTKr ACTACISGCA 60 

AGItXftGTAA CTGCAGCAAA AEft Q T GG M CTIGAAGftGG GfiGSMTE&X AATC0tf*30V 120 

T1CIA11TCGG AI U ri CCMS G0GAGGAA3T TOCJIG3GAIC ASMMGATC GAAGAHCCT ISO 

GAATOCTATC AAGCTQGft&T (JICTCCTAHA TQGdAOCGDC CADCAAGCAA. GQQGAIGACT 240 

QGAGGATA37T CAATCGGCXA CGAJMI "TAT GATmCITIG ATCTOQGOSA GIACiaCCM 300 

AftGQGAACIG 1K3K3ACG0G TlTIGGATCA. AAAGAAGAAC HMTCfiffiTT GAIEAC&AACr 360 

Gaa^ATOOCr AIQfflAEAAA QCTAftTCGOC G3VDS33W3ITA TAAACCBCAG GGCTOSIOCT 420 

GACC3M3AAT GSAA OJOCIT OGITOGAGftT TACAC3HOGA CAGAdUTlC TAASGTTTGCC 480 

TC&GGSAAAT ATAC2V3CXAA CMCIGGAC TKXMXTAA AOGftGCl'lCA TrGTlGTOAC 540 

GAMGAAOCT CTGCSCGAITr TOC?£A2AIA '1U1UALLTJ/OV AAGAGIQGGA TCftG37dGG 600 

CIMCT3GAAGA GCAATCAGfG TTATOCTGCr TTOTIAAGAA GCKDK3GA3T TCAIOOTIQG 660 

2CAJTIGACT ATCITAAGOG CDMGGAGCT aUUUI'lUlLA GMAdQSCT 12SATIQCT3G 720 

GGft tfal ' lO QG OCTTOGAGA GEACTO3GAC AOAATOmG ATCCftCrftCT AMCTOOGCA. 780 

TATCAGSCTC GIGCAAAGGT CTTIGACITC UJbClCTACT AHAAAATGGA TGAAGOMTT 840 

GftQtffl3ACA ACATTOCT^C OTftGIC3Xr UlT'JLACAAA AGGGAAAAC TGI2*7ITICG 900 

AGAGATCCAX TTAAGGCTGT AACITIWIT *GCCAAICATC ACZVGN3ATAT AAX&IGGAAC 960 

A£GTATOC£G CA2MGCGIT CA3M7IGAGA IKTCftGQGftC i s J3CC2CIAAT Al'lUi!ACAGG 1020 

GA CiTltA QG AATOGCTGAA C&AGGAIfcAS CXAAXTAAOC OCAITTQSftT CEATCATCAT 1080 

TTOGCTQSAG GAAGCAC^AC AA I'IGIUIA C TAaSACAAOG ATCSGCTCAT ATTTOIGAGA 1140 

AATOGAGA3T CIAGAMSOC TGGGCITAIA ACTEACATm AdTCAGOOC TAACTCQGTT 1200 

GCTMGTTOQG TATAOSTTOC AAAGTTIGOV GQGGCITGITV. TTCMGAAXA CACIQGAftAC 1260 

CEMGAQGAT 03GIMA3AA AAGftSIMAT SCTMOQGAT QQGIKEAGCr AGMGCAOCA 1320 

CCTGAOSAIC CAGCEAAGGG CEACTATOSG TACTOCCTAT QGAGXTATTG 'ILUmi'lGGG 1380 



( 2 ) BH # 


# 2 © «* 


( i ) E*l 




( A ) & 




( B ) * 




( C ) ft 


i 


( D ) h 





( 42 ) 8-506731 

(ii) to=f-9 4 7 DNA (y J A) 
(vi) ig® 

(A) £ * fcf n 3 ft X • 

( B ) W DSM 3638 

( x i ) mmmn 2 

TTZEAGAATCT CQVIOTCDC3V CAAAXA3GAG CFCATOOXTC TO3IRCTAGA CAAITCTICT 

Gcnccrccr gcxmaigac tatogatosa aaogaogita. att&gcitat GcntrncAG 

CC A TTCCICA AAGTOOCTOI AGAATATIAC TOGCTOICCC TCATATOICR. ATATGARCGC 
KEMGCTQGA TAUTIUITU- ATAITASKPC TGICTCA3GA. TlllaLAAOSA. AACTEftdOCC 
TIAAAH3GAT CICIOGAAAC TftQGHTCT AALUJl'ItJA G3GCMCAGAC O&AITRGCro 
GAA 

(2) SS^J#^3CD#ffi 
( i ) iE3*J«#®& 

(A) g£ 117**** 
( B ) i5"f y 
( C ) « 1 *M 

(D) h # n 5? - 88 # 
( i i) fl-^ * 'f :/ DNA (yy A) 
(vi) SiS 

( A ) £ #j lfD3 7*X-7'J**X 
( B ) W DSM 3638 

( x i ) m m « # 3 

GAXC&GBXGA. ACATAAAGAA AroRftGAOOC CZCCXAACTC TATTAOCTT imsdaCTR. GO 
CKGCAAGrC CAGEACTGO* GCAAAAXACT TGGAGCITCA. AGAG3GAN3A CTIKCAA 117 

(2) mpimn 4 ««« 

( i ) BH 5U CO m fk 

< A ) fi S 207i&a*f 
( B ) * -f 7 t£H£ 

( c ) m 1 *« 

(d> h#pj?- s& i# 



60 
120 
180 
240 
300 
303 



( 43 ) 



8- 5 0 6 7 3 1 



( i i) 9 -f 7 DNA (yy A) 

(vi) jgjH 

(a) ±m If n 3 y * X • 7 U * X 

( B ) W DSM 3638 
( x i ) SH W # n 4 

TCIftGAA3GC CTOGQCITAT AACITACATT AACETCAGCC CIMCTCGCT IOj TAGUIUG 60 

CT^XftCTIOC AAfturi'JLWCA GQQGCITGIA AOGGAAACCT MGMGATOG 120 

O^S&TAAAAG ACTAGA3AGT AGOQGAIOGG TATftCETMA GGC7VOCACCT OyCGAia^G 130 

CEAAOGCSCrA CmTOQCTAC TOCCTAT 207 

(2) SE^J#^50Dtf^ 

( i ) E *J © 4* « 

(A) S3 2 3 7ffi«*f 
( B ) * >f y fttt 
( C ) « 1 *« 

( d ) h#as;- mvt 

(\\) ft=P 9 4 Zf DNA (y / A) 

(vi) eag 

(A) * * h! D 3 7 X • 7 'J t^tX 
( B ) ffe DSM 3638 
( x i ) E # * 5 

gatocamct GrnKrcrosk AATOQGIBGA ACAATftCCTC TGMGAAAIT OQGACAICIT 
TTCITATMt: WSI7CIX53GT^ ui'lvsAXIMS AWV£D\AAAA. OddAO^ mATPft " ACTA 
TGAAAKAAG GSUCMGMAA AUJWJl'lUAA AftftAAOaCTT AMOTWflA 
TICACAAACT ACCCICCftGC GAACTD331T CIMOT^AC AGCAJOCRTT 

(2) E£»J#^60tff$g 
( i ) E O *3f 

( A) ft S 192ifiS*f 

( b ) 

( c ) m i *« 
(D) h*py- » ^ 



60 

180 

237 



( 44 ) 8-506731 

( i i) ft"?- 9 *f y DNA ( y 7 A ) 
(vi) jg» 

(A) ±m tfDZl^^X-^'J^ltX 
( B ) W DSM 3638 
( x i ) BE M * # 6 

GATCACGIGA ACOTAA2CAA ATIAAOJXC CIXXTAACTC TMTACIGTT TAT1MBG1A 
CTftGGftMIC CTGIMCTSC KXAAAftmC TTGGfiGCTIG AAGMQGMG AGITKEAftTC 
CTAGCATICr AXTO3GATCT ' lUUA GCa^GGA GCMT1GCTG GGKrCMCftlA £GATOGA£GA 



60 

180 
192 



(2) |H^JS^7^f ^ 
( i ) BE © 4$ ft 

< A ) fi 3 46 79ffi**f 
( B ) tttt 

( c ) m i *« 

(D) h^Dv- ^« 
( i i) #T * -f y DNA ( y / A ) 
( x i ) BE 9»J # # 7 

GAATtaOGGC OaMGATOG CIGATITOOG Q2ITCA03GC C33GOOGAACr AMGQC7ICSAT 60 

OTGimsmG AAATOAAQGC dGCGGCEAG TGCQ3GCCrr QCTTTTCftG GATEKTMTC 020 

AGMIMMT GAMdTIOG OGALIXJX'XTIC GITflMnGr TT17W3GCATA GTIGCAAICEA 180 

TAMCTXGGC XGC2V3G?TOGA aQGKTOCXXG GGmccmTT CTEOTTOGA AAAGCAftATC 240 

TAAAATTATC TGAAAAQ3SA MGfiGAAIftG TCAATGGACC AAXAAIAA3G ACIAG^GAAG 300 

AAMAAIGAA GAXIGTTCAT GAAftTOVMG AACGAA3MT QCMAAAMT GQQGAIGATC 360 

TJAAGQCXKT TOGTOnTAT CjLJC lSJllX IC GICGICftGftC TGATOQQCCC TATTOGGKIA 420 

TTCAGMCTT CTGIQTCMG lOAO^G AAGCftG&GXT GMOmiGAA TGGfiCftftCCG 480 

OTGftGTOGAA GGXGGAMTG AAllTi'l^AIA GOCMGMM 1 TCTACISGftX TATCCMCIC 540 

AQOTSS^ATC AGftnOSCEG CTIACRCAIG GICMTTCTT CTCSXITIG QOGATX33VTC 600 



( 45 ) 



8-506731 



ACTCa ajIXJS AT&ZTIAGAG AAAGTCmiC AAftCTGCXAA A1CGGIAGAA GCCCAAAOGT 660 
TOOWDGftJGC GATTTCTOCC CXIMCG12G AAGAQCTGTT TGAATATOCA CT3CAAA1GGC 720 
TGTOCAMGA OOGACAACOT TITJMCXIC COTGACIGIA CMGEAGCAA 780 
TOGCMGIGC CAICTIGATT QGTCIGOCCC ATCGCATCTC TT&EACGACG AGCGCTTCQG 840 
TdTAACTCA MCfcGITAM CAATOGMC TTOCnCSQG CiU'lCsGCToT 900 

TCgJAASCTC TOGraACIT TXXI»CIC1G AGAAACTICT GGAKTOSCTA GMM l ' lTC! 960 

GGAATCGSftT TraQSfiGTOG ACMAACGAC ACGGA2WXAT AGIGGATCIG TCAAAACGCA 1020 

TAcoffirrro aaogkigacc tctmjmtt gttaaicatc tigljI'xacty; qsatocgtce ioso 

aocigcKjOC Aftscnaros attocaciat gcceaaaaca aximmgaa am?o?cgcea 1140 

AACFITCM3 1 A1?¥7ICICA!T 1A2AAIOCIC AAAACTGAAG GCCTGCACIC GCOSCAGGCC 0200 

TIQ IT1CC3 5 CCCAOCEAIC AmOCETOGT. TOCGCCI3GCC GTCAACCDGG AAATCAG0CA 1260 

TCCTTO33QC GGAMTKSAX CTMO^DGCC TOMm OJTIAACGTC 1320 

ACTirrosiT oc^cicagos axsGAcaccr taasaagatc atcticitca gmxctittc 13so 

GTCn^ajo^i ' aaictctigc tctcaaams aaaamoosc crcacMGGC uls'ititilla 1440 

AOJI T C XCI G AGCEA0CAAC TCTITCAAOC GATCTIAACTC; GCTTOGMGA «XXAGiraC 1500 

CAAAACTTGr CCTTTOVCTT TftGOCTEAAC CGGOQCRTCA CTKXASftCT AACTOCICEA 1560 

AA3X&MTAC GPGT33CTGC Tm 'PLSftXa? CUXJITIUOG GTXQGACK3V 1620 

AGAOGPOTtfTr TfcOCDGftTftA QQO5CK30QG TO G Gfl CT3?A 0333GQOTIC GTOCAIftCAG 1680 

TOCTGCTTOG AGOGAACTGC GXAOCOQGAA C3C3*nt7XCA QG03TGGAAT GftGAO\AACG 1740 

03GOCA3AAC PCCDGAMGA CftCLIJbTAAA COGAAMGCA GGAACAGGftG ASOBCAOSftG 1800 

QGAGO0GOCA GGGGCaAftOS CnOSEftTCT TITffiAGTOCT GTKX3GGITIC (XTACCACIG I860 

astigmcct caG Ki ' rimr Garocriuic MoaaasasG AAAAcmccr is2o 

tccxixcgoc c i ere acric gciottmgt aicttoctog catctpocm gaaatctocg iseo 

OOOOOTTOCT AfcCXXAlTIC 0GC1UUJU0GC MTOGAACGk COGAGOGIAG CXadETCTC 2040 

A3QC3AQGAAG CGGAAIA3AT CUlG'XMCAC AIKTICTGCr GACECWXT3G TGCRGaZCTT 2100 

arrcrocroc cAcATCAftGc acotcaoga cmdcicatc actgocaaca TACjrafiGcra* 2160 

GEKracacrc oscigmtic AcrrrrrocA tiomggac tccm^acic ajeatoxaaao? 2220 

Of * 'It Vl'l TT TAGGOTGCAC AAATOTCftQS CATITTOGCT ClLUTtJLLXjO^ AGGCmTITA 2280 

CCCTIMGIT MTOCTVTCA CTOGnTIAA G0GO&AAAA A0ZTGCXTIT TOSEftCCffiT 2340 

TAAICIAIQC TTftGMAAOC GACTCT&AAA MIACftCTOG GCATEKECTC ATATIMAAA 2400 

AGO^GTCAT TAGGOCTAlt: TCACAATIOC TGAATSGftGT TCA1AAACAA TCC1GCATCA 2460 

TAATT7CPCAC AAAOGAMG Alt^lAOCTCT AAAGATAGCG GTAAAIAIAT TCAADCTEACCT 2520 

TTATIMTCA AXnTOCTCC 'PoIMlEAATC uui^GAAGGI AATI3\C33dT ATUCCTGAXA. 2580 

TTXAAGTEAA AOXAGIAAA TGAAGTOC&X GGAAIAATAG AA^GAGAAAA AGCA1TIUCA 2640 

GGrrATWSGTG TITlW-J -A^A. CAAl'l'lUGOC GAACCATIRX ^OTICICrAC A1CAGAMGG 2700 

TAIAAAOXAT AAAAdCTTT GAAGICATIC TITAC&GGAG TOQAAIAOC AoWoAftTCTT 2760 

TiaSAIACAC GATCAAAAAT TGIMMACT GGCICTAACT TAlUJUAATA AOCTAACTCr 2820 

CCGTOGCIAT TCHAAOCMrr TCrAAAA3Cr GIATrTGA^r TIAIQ^CCET TdOOMG 2880 

AAAMAAATC CMQGEAAAA TTTA3ATOCT TCITCTTnA I GTiaiJUtfi A IT^AAACAdA 2940 

ATAaxMxrr cictqgitat actaaaagtc UlTIUTltCT TCAAAXAMG A27IAAKEATC 3000 

acrrxicrcT tocaaitcic iaaatcaatt timtaaagt rarnsaA tgccicciaa 3060 

ATTTTTKDCT AAMTGAATT T^3G?OGCIT ACTIOICTOC AGAAICMTC 3120 

CTlTriTAAA AGTCAAraxr ACTCTAACAT AAJCCATATAT TTIAAAAKEA TCCCACT1TA 3180 

1CCAA3KETC GnOCITAftT TTCA2GAACA AICTICAITC TTTCTlCTCr A^KTOTATT 3240 



( 46 ) 
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MTGGTOCQ^ C^ICIQCTIG AflCE& LllTr TAATAAAAIA AiTlTlUJUT TOOCAATTOC 3300 

AGKTIGQVAX AAI7Y3^AAAI OCKTCTECKr OGGCITTITC CTO^DCATCT CTWCAMCA 3360 

A fliiujucj ic Trcroreiu\ to^ggitia Axrrrnaro TftXirciTTT aacaaaccac 3420 

cmmgsgax TAAarrrrm oogtictmac cttoctocaa atcagacaaa chitixaaat 34bo 

TCrrrrcric aicttoqgic axaaaaicee taiujit-cac aqgaiacttt goctticct 3540 

CAftTTCOaGA TTCTATATCC GATITPsXATT TA1T1T1U3G TCGAATCATT TCAACi'lTiA 3600 

OOTIGGATC AXftCICIAAT TIOJTCOCT T1TIUCAAAA TIGAATOCM? TCITTTTGAT 3660 

icAmmcrr Ticrcmriu teaaaaimg tigctidcac acataco^at ac^tgcatct 3720 

GCTGATIMTl AGAATTATCT TIMTAX1\LA TBEICACTIC CGTXGGftCGC AIAAA&3CAA 3780 

CAAGATITrr ATrAATITTT TEA2MTCCA TCAITOOGOG AAAIXXTtGA GOCOTIC3G 3840 

ACAAACTCIT ATTTAATTCr TOGCCAOTaT AAAOOTTTT AAdCTEAAT GIGAGAAACA 3900 

AOCAAOGAAC ' lUriUjC ITT 'lU'i'l'iA ATAA CTX2GCAAC AACCITtTCT GACTSAATCC 3960 

q giuiTm g ' luci UL U Jic c^riucao^ ttqgacaaag octogaitea caaaaocaca 4020 

CUIJLAIACTA CI ' X ' XXJITlUa LUiU'lTlLSC GftlTTIGTIT AmCICIAAT ATTICA3CAC 4030 

AKTCITrraC TCTITCMOC TITI'IAAATT CAMAATATC CMAW3ITCA AAGEAATCAA 4140 

CKnmoaGAT mciTTicr ctocatoctc tcacttitoc Acrrrrroic tiu'iuuacdv 4200 

aaaccctiga TriTi t a rcr gaaeaaatcc tacjlall'I^gg acacataaitv tisaapcaaa 4260 

CCXXTATCIA TTTMTITAXr TCITI2GICA CITAIAAdT TAACBGAiGG GGTTTTICIG 4320 

TGCAAOCAAT TITA2CGGTT TTCAAIACTT TAAAACACAX AOOSCCAAC ACTTCAACGC 4380 

ADOCTTCAGC AACXAAAAIA AAAATCACCT TAl'XlCIMA TCIAICftfta. TMGftAftGAA 4440 

CAACTICAAA ACXATCAAAA AAAGAC2*XT TTKMGTOC TITI'ITIALT TmiAAACIC 4500 

ATTOQCTSAT CTOGA CTXOCi TICTTXITIT AOCICTOGGT XAOtiAdTPG TXO\AAXTCG 4560 

TICTITTrAG GTTCIAAAIC GTOTXTTICr TGGAATICTG C1GIT1TA0C Cl'lHftOCXIG 4620 

•ICEACAAACC OCTTAAAAAC GnTTEAAM GCTTTTAAGC OTICIUIACG TlU-lL'iAftG 4679 

(2) IE^j#^8c9*ffi 
( i ) BE M © 4# ft 

( A ) fi S 25T ^ 7 m 

(B) 7 ^ / S£ 

(D)h#D^-|*« 
(ii) * > /t K 

( x i ) BE m * # 8 

Me?t Asn lie Lys Lys Lea_i Thr Pro Lsu Hit tai t«i p^e pt^ 



lie Val Ijsu Ala Ser Pro Val Ser Ala 
20 25 

(2) E^J#^9(DfS 
( i ) BE m <D ft ft 



( a ) s £ 435 T ^ y m 



( 47 ) 
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' ( B ) ^ >f y 7571 
(D) h*Di?- «ft *fc 
{ \ \) %T 9 ~7 ^>/^K 
( x i ) BE n « # 9 

Ala lys Tyr Lea Glu Leu Glu Glu Gly Gly Val He >fet Gin Ala Fte 
15 10 is 

Tyr Trp Asp Val Pro Gly Gly Gly He Tip Trp Asp His lis Arg Ser 
20 25 30 

Lys lie Pro Glu Trp Tyr Glu Ala Gly lie Ser Ala lie Trp Leu Pro 
35 40 45 

Pro Pro Ser Lys Gly Met Ser Gly Gly Tyr Ser tet Gly Tyr Asp Pro 
50 55 60 

iyr Asp Tyr Ifce Asp leu Gly Glu Tyr Tyr Gin Lys Gly Tlxr Val Glu 
65 70 75 80 

Thr Arg Hie Gly Ser lys Glu Glu Leu Val Arg Lai He Gin Thr Ala 
S5 90 95 

His Ala Tyr Gly Ha lys Val He Ala Asp Val Val He Asm His Arg 
100 105 HO 

Ala Gly Gly Asp Leu Glu Trp Asn Pro Hie Val Gly Asp iyr Thr Trp 
115 120 125 

Hit Asp Fhe Ser Lys Val Ala Ser Gly lys Tyr Thr Ala Asn Tyr Leu 
130 135 140 

Asp Ehe His Pro Asn Glu Lai His Cys cys Asp Glu Gly Thr Pbe Gly 
145 150 155 160 

Gly Efce Pro Asp Xle Cys His His Lys Glu Trp Asp Gin Tyr Trp Tj=^ 
165 170 175 



Trp Lys Ser Asn Glu ser Tyr Ala Ala Tyr Leu Arg Ser He Gly Phe 
160 185 190 



( 48 ) 43*¥ 8-506731 

Asp Gly Trp tog £tae Asp Tyr Val lys Gly lyr Gly Ala Trp Val Val 
195 200 205 

Arg Asp Trp Lea Asa Ttp Tirp .Gly Gly Trp Ala Val Gly Glu Tyr Trp 

210 215 220 

Asp Thr Asn Val Asp Ala Leu Leu Ser Trp ALa T/r Glu Ser Gly Ala 
225 230 235 240 

lys Val Fhe Asp She Pro Lea Tyr Tyr Lys Met Asp Glu Ala Pt>e Asp 
245 250 255 

Asn Asn Asn lie Pro Ala leu Val Tyr Ala Leu Gin Asn Gly Gin Thr 
260 265 270 

Val Val Ser Arg Asp Pro Ifce lys Ala Val Thr Fhe Val Ala Asn His 
275 280 285 

Asp Thr Asp He Xle Trp Asn Lys lyr Pro Ala lyr Ala Fhe lie Leu 
290 295 300 

Thr iyr Glu Gly Gin Pro Vkl lie Efce Tyr Arg Asp Fhe Glu Glu T*p 
305 310 315 320 

TfU Asn lys Asp lys Tpu Xle Asn Leu Xle Trp lie His Asp His Lou 
325 330 335 

Ala Gly Gly Ser Uir Tftr lie Val Tyr Tyr Asp Asn Asp Glu Leu lie 
340 345 350 

&ne. Val Arg Asn Gly Asp Ser Arg Arg Pro Gly Leu lie THr Tyr lie 
355 360 365 

Asn Leu Ser Pro Asn Ttp Val Gly Arg ttp Val Tyr Val Pro lys Fhe 
370 375 3B0 

Ala. Gly Ala Cys lie His Glu Tyr T5xr Gly Asn Leu Gly Gly Trp Val 
385 390 395 400 

Asp Lys Arg Val Asp Ser ser Gly Trp VbX Tyr Leu Glu Ala Pro Pro 
405 410 413 

His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr cys 
420 425 430 

Gly val Gly 
435 



(2) wmmmovmn 
( i ) hh m <d & m 

( A ) fi S 107 ^ ys 



( 49 ) 8 - 5 0 6 7 3 1 



B 


) * 






7 




D 


) h 




p 


5? - 




) 


to* 










) 


mm 






10 





Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly 
15 10 



BE 


m m 




i io *a 




) 


mm 


CO 






A 


) & 




107 5 


7 g£ 


B 


) 9 






7 » 


D 


) h 




D v - 




) 


to* 




-f y * 




) 


mm 


s 


^11 





Val lie Met Gin ALa Efce Tyr Trp Asp Val 
i 5 10 



(2) BE 5>J # ^ 1 2 © +f |g 

( i ) BH 3?>J <D ¥r « 

( A ) S $ 107 5 7 
( B ) ^ -f y 7 5 7 
( D ) h jR n 5? — 

(ID dfj'-f^ ^>/^^M 

(xi) BE?U#^12 



Pro Gly Gly Gly lie Trp Trp Asp His He 
15 10 



( 2 ) SH^iJS-^13© WIS 

( i ) se m <d 4$ t* 

(A) IS 107 5 7 
(•B) 7 5 7 

( D ) M D y - 



( 50 ) 



8 - 5 0 6 7 3 1 



(ii) ^f^-f^ *>/1? 
(xi) BS^J#^13 



Arg Sec Lys lie Pro Glu Tip Tyr Glu Ala 
IS 10 



( 2 ) BE m # ^ 1 4 © 

( i ) IE ?U <£> 6$ 

( A ) SS 1075/1 
(B) T 5. y m 

(D) h # P 5? - «( ft 

( i i ) # ^ * :/ ^>/^K 

( x i ) BE ?*J # ^ 1 4 



Gly lie Ser Ala lie Tcp Leu Pro Pro Pro 
1 5 lo 





#15© *« 




) BE^iJ 






A ) S 


£ 107 5 


/ St 


B ) ? 


-f ^ 7 5 


/ a 


D ) h 


jtf D — 




) ft? 


* -f 7 * 




) SE^iJ 


##15 





ser lys Gly Met Ser Gly Gly lyr Ser Met 
15 lo 



(2) SE*iJ##16©ttr$& 
( i ) BE?>J©#^ 

(A) g £ 1075 ;i 
{B) 9 4 7 7571 
(D) h^Dv- ifgtt 

(ii) ^-f 7 ^>/ti^ 

( x i ) SE M # # 1 6 



( 51 ) #*¥8 - 5 0 6 7 3 1 



Gly T/r Asp Pro Tyr Asp Tyr Ebe Asp Leu 
,5 10 



( 2 ) m m # # 1 7 © 



1 ) 










( A 


) S 


£ 107 




/ B£ 


( B 


) * 


•f f 7 






( D 


) h 


# D 3; - 






i i) 




* -f 7 




> A i7 % 


xi) 




##17 







Gly Glu Tyr IVr Gin Lys Gly Thr Val Glu 
15 10 



( 2 ) Ba^J##18© 

( i > sa m <d 4$ m. 

( A ) ft s 1 07 = J 
(B) 7 5/ 

( D ) h#Di?- 

( i i ) » ^ ^ < y 9 y ntf 

(xi) IE?iJ##18 



Ihr Arg Phe Gly Ser Lys Glu Glu Leu Val 
15 ID 



B2 n # 


#19©* 






) K*J 








A) S 


£ 107 




y at 


B ) 9 


<r 7 




y & 


D ) h 


# D v - 






) 


* -f 7 




> /t 2 K 


) M 


##19 







Arg Lsu lie Gin Hir Ala His Ala Tyr Gly 
15 10 



( 52 ) 



S^P 8-506731 







20© ft 






) E?J 










A) s 




107 




J Wt 


B ) 9 




f 7 




J Wt 


D ) h 


its 


Dy- 






) 


9 




9 


> n {? 


) mm 


# 


20 







Xle lys Val Xle Ala Asp Val Val He Asn 
15 10 



2 ) BH 


m # 






m 




( i ) 












( A 


) § 




107 




y wt 


( B 


) 9 








j m. 


( D 


) h 




p - 




MR 


( i i) 






•f ^ 


9 


y 9 


(xi) 


be n 


s 


-Jf 21 







His Arg Ala Gly Gly Asp Lai Glu Trp Asn 
1 5 io 



2 ) 


BH 


m * 




22CD tf 






( i 


) 


BE^J 










( 


A 


) & 


a 


107 






( 


B 


) 9 


■i 


7 7 






( 


D 


) h 




P >? - 






( i i 


) 




9 






y n 9 


(xi 


) 




# 


#22 







Pro Ehe Val Gly Asp lyr Thr Trp Ihr Asp 
15 10 



(2) BE ?*J S # 2 3 © tf IB 

( i ) be m <d m at 



( 53 ) fS^F 8- 5 0 6 7 3 1 

(A) * £ I07S 
( B ) * -f :/ 

( D ) MDy- jfe ft 
< i i ) £ ^ * < * > ^i? ft 
(xi) BS?iJS^23 

Itoe Ser Lys Val Ala Ser Gly Lys lyr Tfrr 
15 10 

( 2 ) K?iJ«^24©t»f8 
( i ) S5 *J O ft ft 

( A ) g 2 107 5 / K 

(D) h jJ? p 5? - * ft 

( i i ) # ^ * < :/ ^>/1^K 
(xi) BB^J#-^24 

Ala Asn lyr Leu Asp Ite His Pro Asn Glu 
15 xo 

( 2 ) HE?iJS*§25©t»?8 
( i ) 

( A ) S $ 107 5 / Wt 

(B) ^-fy 75/S 

(ii) 4 ? 9 > /Mr 9. 

(xi) IH?U#^25 

Tm His Cys Cys Asp Glu Gly Thr Phe Gly 
1 5 10 

(2) BE ?>J # *t 2 6 © * $g 

( i ) ih m © m ft- 

( A ) fi $ 107 5 / K 
(B) 7571 



( 54 ) 8 - 5 0 6 7 3 1 

(D) h#Di?- ft ft 

(il) »fi"f r 9 y K 9 K 

(xi) ea^j#^26 

Gly Fte Pro Asp lie Cys His His LyG Glu 
1 5 10 

( 2 ) mmm^^7<Dmm. 

( i ) W.m<D®®L 

( A ) ft 3 1075 ys 

( B ) ^ -f y 72 / IE 

(D) h#nj;- ft ft 
(ii) ^f^-f / 9 > 9. 

(xi) w.mmmi 

TrpAspGlJiTVrTrpI^uTcplysSearAsn 
i 5 1-0 



) E 


n # 




28©t» *8 




i ) 


is m 








( A 


) « 




107 5 




( B 


) 9 




-? 7 5 




( D 


) h 


# 


D - 




i i) 




9 


•f f 9 




xi) 


IE5>J 


# 







Glu ser lyr Ala Ala Tyr leu Arg Ser He 
1 5 in 



( 2 ) E^iJ#^29©tf 41 

( i ) se m © m ®L 

( A ) ft S 107 5 7 
( B ) ^ -f y 7 5/ 
( D ) h # p S? - 
(ii) »^ ^-f / 9 > /Mr 



( 55 ) 8-506731 

(xi) ffi5»JS'#2 9 

Gly Fhe Asp Gly Tip Arg Itie Asp Tyr Val 
15 10 







n 




) mm 








A) s 


$ 107 






B ) 9 


-if 7 






D ) h 








) 


* -f 7 


9 


> A° £7 


) BH^J 


S # 30 








Lys Gly lyr 
1 


SE PI # 


#31© * 


m 




) BH^iJ 








A) fi 


3 107 




J @£ 


B ) ^ 


-f 7 7 






D ) h 


7p D V s — 






) »=f- 


* -f f 


9 


> /1 47 


) mm 


##31 







10 



Hrp T CT ^ Asn Trp Trp Gly Gly Tip Ala Val 

15 10 



(2) BE ?>J # # 3 2 © f» $g 

( i ) IE?>J©#m 

< A ) ft 3 107 5/^ 
(B)^-fy 75yH 
(D) h#n?- ft ft 

(ii) »f^"fy 9 > r\9 

(xi) BH^J#^32 



( 56 ) 



8-506731 



Gly Glu lyc Trp Asp Thr Asn Val Asp Ala 
15 10 



2 ) BE 


n # 




33© « 






( i ) 


is n 










( A 


) 5 




107 




y m. 


( B 


) 9 


■i 


y 7 




y 


( D 


) h 




U J? - 






( i i) 


ft* 




-f y 






(xi) 


K5>J 




^33 







Leu Leu Ser Trp Ala Tyr Glu Ser Gly Ala 
1 5 10 



( 2 ) BE 9i 34© 
( i ) BE *J © 4$ tt 

( A ) 3 10757S 
(B) * -f y 7 3^8 
(D) h#Pv- UK 

c i i ) » ^ ^ -r y 9 > 

(xi) IE?iJ§^34 



Lys VaJL R»e Asp Rie Pro Leu Tyr lyr Lys 
1 5 10 



BE 


n # 




35© tf 








) 


BE^iJ 












A 


) 




1 07 




y 


St 


B 


) 9 




y 7 




y 


St 


D 


) h 




□ s? - 








) 






-f y 




> 




) 


BE^iJ 




35 









Met Asp Glu Ala Fha Aep Asn Asn Asn lie 
15 10 



( 57 ) 8 - 5 0 6 7 3 1 

(2) BE?J#^36©ti?*g 

( i ) bh m (d m m. 
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separate inventions : 
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